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DETAILED ACTION 

The amendment filed 03/03/2010 has been entered. 

• Claims 1-40 are pending. 

• Claims 1-40 stand rejected. 

Claim Rejections - 35 USC § 101 

1. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

2. Claims 29-40 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claim 29 recites "An article of manufacture for 
transmitting packets". The Specification recites in paragraph [0045], "The term "article 
of manufacture" as used herein refers to code or logic implemented in hardware logic 
(e.g., an integrated circuit chip, Programmable Gate Array (PGA), Application 
Specific Integrated Circuit (ASIC), etc.), computer accessible medium or a computer 
readable medium , such as magnetic storage medium (e.g., hard disk drives, floppy 
disks,, tape, etc. ), optical storage (CD-ROMs, optical disks, etc.), volatile and non- 
volatile memory devices (e.g., EEPROMs, ROMs, PROMs, RAMs, DRAMs, SRAMs, 
firmware, programmable logic, etc. ).", and "the article of manufacture in which the code 
is implemented may comprise a transmission media , such as a network 
transmission line , wireless transmission media , signals propagating through 
space , radio waves , infrared signals , etc.", and "Of course, those skilled in the art will 
recognize that many modifications may be made to this configuration without departing 
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from the scope of the embodiments, and that the article of manufacture may comprise 
any information bearing medium known in the art.". This causes Claims 29-40 to be 
directed toward a signal, which is non-statutory subject matter. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hassan-Ali et al. (Patent No.: US 7,280,542 B2) in view of Verplanken et al. (Patent 
Number: 6,038,592) and Roy et al. (Patent No.: US 6,246,682 B1), hereafter 
respectively referred to as Hassan-Ali, Verplanken, and Roy. 

6. In regard to Claim 1, Hassan-Ali teaches in column 9, lines 20-25, and in FIG. 4, 
reference numeral 402 (FIG. 4) refers to an interface that receives an ingress flow 403 
(i.e., the root) (FIG. 4) (receiving a multicast packet) that is to be scheduled for emission 
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to N egress interfaces 406-1 through 406-N (FIG. 4) (a multicast packet to transmit to 
destination addresses), where an ingress flow 403 (FIG. 4) is referred to as a root flow 
and MC (multicast) flows emitted to egress interfaces are referred to as leaf flows, and, 
in column 2, lines 51-63, where multicasting is supported in an environment, a single 
source of traffic (i.e., a root) emits cells or packets to a number of destinations (i.e., 
leaves) (transmit to destination addresses) that receive the replicated traffic (receiving a 
multicast packet to transmit to destination addresses). 

7. Hassan-Ali teaches in column 11, lines 44-48, and in FIG. 5, a linked buffer 510 
(FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf and root flow index 
values, and a pointer location portion 51 4B (a descriptor) containing pointers to a cell 
memory locations 516-1 through 516-K (FIG. 5) (a descriptor addressing a packet entry 
in a packet memory including a payload to transmit to destination addresses), where 
root cells are stored, or written to, cell memory locations (writing a payload of the 
multicast packet to at least one packet entry in a packet memory) using a root index, 
starting with the head root cell and additional root flow cells as they are enqueued for a 
MC (multicast) service (generating a descriptor addressing a packet entry in a packet 
memory including a payload to transmit to destination addresses, writing a payload of 
the multicast packet to at least one packet entry in a packet memory). 

8. Hassan-Ali teaches in column 1 1 , lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5) (generating headers for destination addresses), 
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and where a linked buffer 510 (FIG. 5) includes an index portion 51 4A (FIG. 5) relating 
to the leaf and root flow index values (for a destination address and a descriptor) 
(generating headers for destination addresses, and generating, for a destination 
address, an indicator including information on a generated header for a destination 
address and a descriptor, wherein indicators for destination addresses address 
descriptors). 

9. Hassan-Ali fails to explicitly teach generating an indicator including information 
on a header for a destination address. 

10. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an indicator including information on a header for a destination address) of 1 byte 
which indicates the beginning of data in that buffer, and a total message count field 
(FIG. 3A) (an indicator including information on a header for a destination address) of 2 
bytes which gives a number of bytes used in a message (generating an indicator 
including information on a header for a destination address). 

11. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
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multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

12. Hassan-Ali fails to teach a plurality of the indicators generated for a plurality of 
the destination addresses indicate a same descriptor identifying a packet entry to be 
provided for a plurality of the destination addresses for which the plurality of indicators 
are generated. 

13. Roy teaches in column 4, line 54 to column 5, line 24, and in FIGS. 1 and 2, each 
word in a data element is stored in a contiguous space in shared RAM 36a (FIG. 1) so 
that the entire data element may be accessed via a single address, and at least one 
pointer is provided for each data element (multiple pointers if the data element is to be 
multicast), and the pointers are stored as a plurality of link lists in another location of 
shared RAM, and pointers of different link lists can point to the same data element; i.e., 
a single data element may be in multiple queues (a plurality of the indicators generated 
for a plurality of the destination addresses indicate a same descriptor identifying a 
packet entry to be provided for a plurality of the destination addresses for which the 
plurality of indicators are generated). 

14. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Roy with the teachings of Hassan-Ali in view of 
Verplanken since Roy provides a method for managing multiple ATM queues in a 
common memory, which supports multicasting, which makes efficient use of memory, 
and which is easily implemented (see Roy, column 2, lines 3-37), which can be 
introduced into the teachings of Hassan-Ali in view of Verplanken to allow efficient 
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network and ensure reduced memory 



1 5. In regard to Claim 2, Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 
5, a linked buffer 510 (FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf 
and root flow index values, and a pointer location portion 514B (a descriptor) containing 
pointers to a cell memory locations 516-1 through 516-K (FIG. 5) (a descriptor is 
generated for each packet entry including a payload), where root cells are stored, or 
written to, cell memory locations using a root index, starting with the head root cell and 
additional root flow cells as they are enqueued for a MC (multicast) service (a descriptor 
is generated for each packet entry including a payload). 

16. Hassan-Ali teaches in column 1 1 , lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5), and where a linked buffer 510 (FIG. 5) includes an 
index portion 51 4A (FIG. 5) associated with a pointer location portion 51 4B (a 
descriptor) and relating to the leaf and root flow index values (an indicator is generated 
for a descriptor and a destination address to which a payload in a packet entry 
addressed by a descriptor is transmitted). 

1 7. Hassan-Ali fails to teach a payload is written to multiple packet entries in a 
packet memory. 
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18. Verplanken teaches in column 12, lines 37-39, and in FIG. 9, two data buffers 

(1 0) and (1 1 ) (FIG. 9) which are stored in a data store represent a message of a user (a 
payload is written to multiple packet entries in a packet memory). 

1 9. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

20. In regard to Claim 3, as discussed in the rejection of Claim 1 , Hassan-Ali in view 
of Verplanken and Roy teaches a destination address, and an indicator for a destination 
address, and an indicator corresponding to a descriptor addressing an entry in a packet 
memory including payload data for a destination address. 

21 . Hassan-Ali fails to teach a next handle in indicators for a destination address to 
point to an indicator corresponding to a next entry in a packet memory including further 
payload data for a destination address. 

22. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (DCB) (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) 
comprises a next buffer address field (a next handle in a an indicator) of 2 bytes, where 
this field is used to chain the DCBs, and then their associated data buffers (a next entry 
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in a packet memory including further payload data for a destination address), in a user 
queue, where then the chained buffers form a message (a next handle in indicators for 
a destination address to point to an indicator corresponding to a next entry in a packet 
memory including further payload data for a destination address). 

23. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

24. In regard to Claim 4, Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 
5, a linked buffer 510 (FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf 
and root flow index values, and a pointer location portion 514B (a descriptor) containing 
pointers to a cell memory locations 516-1 through 516-K (FIG. 5) (a payload is written to 
a packet entry in a packet memory), where root cells are stored, or written to, cell 
memory locations using a root index, starting with the head root cell and additional root 
flow cells as they are enqueued for a MC (multicast) service (a payload is written to a 
packet entry in a packet memory, a descriptor is generated for a packet entry including 
a payload). 
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25. Hassan-Ali teaches in column 11, lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5), and where a linked buffer 510 (FIG. 5) includes an 
index portion 51 4A (FIG. 5) relating to the leaf flow index values (a destination address 
to which a payload in a packet entry addresses by a descriptor is transmitted) (an 
indicator is generated for a destination address to which a payload in a packet entry 
addressed by a descriptor is transmitted). 

26. In regard to Claim 5, as discussed in the rejection of Claim 1 , Hassan-Ali in view 
of Verplankenm and Roy teaches a generated indicator. 

27. Hassan-Ali fails to teach a handle for each generated indicator addressing an 
indicator in a queue. 

28. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-39 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' (an indicator in a 
queue), and associated to direct control blocks (DCB) (12) (indicator) and (13) (FIG. 5), 
there are indirect control blocks (ICB) (14), (15) and (16) (FIG. 5) (handles) which point 
to the original control block (12) (FIG. 5) (indicator) via the MCCB pointer field 
represented by darts (1 4-1 ), (1 5-1 ) and (1 6-1 ) (FIG. 5) (addressing an indicator) (a 
handle for each generated indicator addressing an indicator in a queue). 
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29. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

30. In regard to Claim 6, as discussed in the rejection of Claim 1 , Hassan-Ali in view 
of Verplanken and Roy teaches a destination address and an indicator associated with 

a destination address, a header for a destination address, payload from an entry in a 
packet memory associated with an indicator and a header for a destination address. 

31. Hassan-Ali teaches in column 9, lines 12-16, and in FIG. 1 and FIG. 4, a 
multicast (MC) flow arrangement (FIG. 4) where a root flow entering an ATM 
environment, e.g., the ATM switch fabric of the access node 100 shown in FIG. 1, is 
transmitted to a plurality of egress interfaces using a corresponding number of leaf flows 
(transmitting a payload and a header). 

32. Hassan-Ali fails to teach using information on a header for a destination address 
in an indicator to access a message. 

33. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
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(an indicator including information on a header for a destination address) of 1 byte 
which indicates the beginning of data in that buffer, and a total message count field 
(FIG. 3A) (an indicator including information on a header for a destination address) of 2 
bytes which gives a number of bytes used in a message (using information on a header 
for a destination address in an indicator to access a message). 

34. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

35. In regard to Claim 7, as discussed in the rejection of Claim 1 , Hassan-Ali in view 
of Verplanken and Roy teaches a destination address, a header for a destination 
address, accessing a header for a destination address from an entry in a packet 
memory addressed by a descriptor identified in an indicator for a destination address. 

36. Hassan-Ali teaches in column 9, lines 12-16, and in FIG. 1 and FIG. 4, a 
multicast (MC) flow arrangement (FIG. 4) where a root flow entering an ATM 
environment, e.g., the ATM switch fabric of the access node 100 shown in FIG. 1, is 
transmitted to a plurality of egress interfaces using a corresponding number of leaf flows 
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(transmitting, for each destination address, a payload from an entry in a packet memory 
and a accessed header for a destination address). 

37. Hassan-Ali fails to teach using, for each destination address, a message length 
and offset from an indicator for a destination address to access a header for a 
destination address from an entry in a packet memory. 

38. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an offset from an indicator) of 1 byte which indicates the beginning of data in that 
buffer, and a total message count field (FIG. 3A) of 2 bytes which gives a number of 
bytes used in a message (a message length from an indicator) (using, for each 
destination address, a message length and offset from an indicator for a destination 
address to access a header for a destination address from an entry in a packet 
memory). 

39. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 
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40. In regard to Claim 8, as discussed in the rejection of Claim 1 , Hassan-Ali in view 
of Verplanken and Roy teaches a generated header and a destination address for which 
an indicator is generated. 

41. Hassan-Ali teaches in column 11, lines 44-48, and in FIG. 5, a linked buffer 510 
(FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf and root flow index 
values, and a pointer location portion 51 4B containing pointers to a cell memory 
locations 516-1 through 516-K (FIG. 5), where root cells (header and payload) are 
stored, or written to, cell memory locations (entry in a packet memory) using a root 
index, starting with the head root cell and additional root flow cells as they are 
enqueued for a MC (multicast) service (writing headers to each entry in a packet 
memory including packet payload). 

42. Hassan-Ali fails to teach information on a header for a destination address in an 
indicator for a destination address includes a message length and offset used to extract 
a message from an entry in a packet memory for a destination address for which an 
indicator is generated. 

43. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(offset) of 1 byte which indicates the beginning of data in that buffer, and a total 
message count field (FIG. 3A) (message length) of 2 bytes which gives a number of 
bytes used in a message (message length) (information on a header for a destination 
address in an indicator for a destination address includes a message length and offset 
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used to extract a message from an entry in a packet memory for a destination address 
for which an indicator is generated). 

44. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

45. In regard to Claim 9, as discussed in the rejection of Claim 1 , Hassan-Ali in view 
of Verplanken and Roy teaches a payload and an entry in a packet memory addresses 
by a descriptor identified in an indicator for a destination address. 

46. Hassan-Ali fails to teach information on a header for a destination address length 
and message offset used to extract a message from an entry for a destination address 
for which an indicator is generated, and using, for each destination address, a message 
length and offset in an indicator for a destination address to access a message for a 
destination address from an entry in a packet memory. 

47. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an offset from an indicator) of 1 byte which indicates the beginning of data in that 
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buffer, and a total message count field (FIG. 3A) of 2 bytes which gives a number of 
bytes used in a message (a message length from an indicator) (information on a header 
for a destination address length and message offset used to extract a message from an 
entry for a destination address for which an indicator is generated, and using, for each 
destination address, a message length and offset in an indicator for a destination 
address to access a message for a destination address from an entry in a packet 
memory). 

48. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

49. In regard to Claim 10, as discussed in the rejection of Claim 1 , Hassan-Ali in 
view of Verplanken and Roy teaches an indicator for a destination address. 

50. Hassan-Ali fails to teach writing to a local memory a handle for a destination 
address addressing an indicator, queuing indicators corresponding to handles in an 
output queue to a packet queue. 

51 . Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-39 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
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(direct control blocks) whose duplication fields store the number '0' from FDQCB 
(queuing indicators in an output queue to a packet queue), and associated to direct 
control blocks (DCB) (12) (indicator) and (13) (FIG. 5), there are indirect control blocks 
(ICB) (1 4), (1 5) and (1 6) (FIG. 5) (handles) which point to the original control block (1 2) 
(FIG. 5) (indicator) via the MCCB pointer field represented by darts (14-1), (15-1) and 
(16-1) (FIG. 5) (indicators corresponding to handles) (writing to a local memory a handle 
for a destination address addressing an indicator, queuing indicators corresponding to 
handles in an output queue to a packet queue). 

52. Hassan-Ali fails to teach writing handles in local memory to an output queue. 

53. Verplanken teaches in column 8, lines 58-60, a next buffer address in an indirect 
control block is empty except when an indirect control block (handle) is enqueued in a 
FICBQ (queue) (writing handles in local memory to an output queue). 

54. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

55. In regard to Claim 1 1 , as discussed in the rejection of Claim 1 , Hassan-Ali in 
view of Verplanken and Roy teaches a destination packet and an indicator. 
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56. Hassan-Ali fails to teach information that indicates an output queue to which a 
destination packet generated from an indicator addressed by a handle is queued. 

57. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-42 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' (an indicator in a 
queue), and data buffer (10) and (11) (a destination packet) are respectively associated 
to direct control blocks (12) and (13) (indicators), and associated to direct control blocks 
(DCB) (12) (indicator) and (13) (FIG. 5), there are indirect control blocks (ICB) (14), (15) 
and (1 6) (FIG. 5) (handles) which point to the original control block (12) (FIG. 5) 
(indicator) via the MCCB pointer field represented by darts (14-1 ), (1 5-1 ) and (1 6-1 ) 
(FIG. 5) (writing, to a local memory, information that indicates an output queue to which 
a destination packet generated from an indicator addressed by a handle is queued). 

58. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

59. In regard to Claim 12, as discussed in the rejections of Claims 1 and 10, 
Hassan-Ali in view of Verplanken and Roy teaches writing a payload, generating 
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headers, generating a descriptor, generating an indicator, writing handles to a local 
memory, and writing handles to an output queue, and indicators for a destination 
address. 

60. Hassan-Ali teaches in column 4, lines 50-65, and in column 9, lines 12-16, and in 
FIG. 1 and FIG. 4, an ATM switch fabric 102 (FIG. 1) (a packet processing block 
performs operations), where an overall functionality of the switch fabric 102 includes: 
policing; operation, administration and maintenance (OAM); header translation; 
queuing; scheduling and traffic shaping; and Connection Admission Control (CAC), and 
traffic to the fabric 102 is provided via a number of interfaces (operations), and FIG. 4 
depicts an exemplary multicast (MC) flow arrangement where a root flow entering an 
ATM environment, e.g., an ATM switch fabric of an access node 100 shown in FIG. 1, is 
transmitted to a plurality of egress interfaces (a transmission block) using a 
corresponding number of leaf flows (a packet processing block performs operations, a 
transmission block). 

61 . Hassan-Ali fails to teach handles to access indicators for a destination address to 
send a message to a destination address. 

62. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-39 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' (an indicator in a 
queue), and associated to direct control blocks (DCB) (12) (indicator) and (13) (FIG. 5), 
there are indirect control blocks (ICB) (14), (15) and (16) (FIG. 5) (handles) which point 
to the original control block (12) (FIG. 5) (indicator) via the MCCB pointer field 
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represented by darts (1 4-1 ), (1 5-1 ) and (1 6-1 ) (FIG. 5) (addressing an indicator) 
(handles to access indicators for a destination address to send a message to a 
destination address). 

63. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

64. In regard to Claim 13, Hassan-Ali teaches in column 9, lines 20-25, and in FIG. 
4, reference numeral 402 (FIG. 4) refers to an interface that receives an ingress flow 
403 (i.e., the root) (FIG. 4) (receiving a multicast packet) that is to be scheduled for 
emission to N egress interfaces 406-1 through 406-N (FIG. 4) (a multicast packet to 
transmit to destination addresses), where an ingress flow 403 (FIG. 4) is referred to as a 
root flow and MC (multicast) flows emitted to egress interfaces are referred to as leaf 
flows, and, in column 2, lines 51-63, where multicasting is supported in an environment, 
a single source of traffic (i.e., a root) emits cells or packets to a number of destinations 
(i.e., leaves) (transmit to destination addresses) that receive the replicated traffic 
(receive a multicast packet to transmit to destination addresses). 
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65. Hassan-Ali teaches in column 11, lines 44-48, and in FIG. 5, a linked buffer 510 
(FIG. 5) includes an index portion 514A (FIG. 5) relating to a leaf and root flow index 
values, and a pointer location portion 51 4B (a descriptor) containing pointers to a cell 
memory locations 516-1 through 516-K (FIG. 5) (a packet memory) (a packet memory, 
write a payload of a multicast packet to a packet entry in a packet memory), a descriptor 
addressing a packet entry in a packet memory including a payload to transmit to 
destination addresses), where root cells are stored, or written to, cell memory locations 
(write a payload of the multicast packet to at least one packet entry in a packet memory) 
using a root index, starting with the head root cell and additional root flow cells as they 
are enqueued for a MC (multicast) service (generate a descriptor addresses a packet 
entry in a packet memory including a payload to transmit to destination addresses, write 
a payload of the multicast packet to at least one packet entry in a packet memory). 

66. Hassan-Ali teaches in column 4, lines 50-65, and in column 9, lines 12-16, and in 
FIG. 1 and FIG. 4, an ATM switch fabric 102 (FIG. 1) (a packet processing block 
performs operations), where an overall functionality of the switch fabric 102 includes: 
policing; operation, administration and maintenance (OAM); header translation; 
queuing; scheduling and traffic shaping; and Connection Admission Control (CAC), and 
traffic to the fabric 102 is provided via a number of interfaces (operations), and FIG. 4 
depicts an exemplary multicast (MC) flow arrangement where a root flow entering an 
ATM environment, e.g., an ATM switch fabric of an access node 100 shown in FIG. 1 , is 
transmitted to a plurality of egress interfaces using a corresponding number of leaf flows 
(circuitry in communication with a packet memory and enabled to perform operations). 
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67. Hassan-Ali teaches in column 11, lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5) (generate headers for destination addresses), and 
where a linked buffer 510 (FIG. 5) includes an index portion 51 4A (FIG. 5) relating to the 
leaf and root flow index values (for a destination address and a descriptor) (generate 
headers for destination addresses, and generate, for a destination address, an indicator 
including information on a generated header for a destination address and a descriptor, 
wherein indicators for destination addresses address descriptors). 

68. Hassan-Ali fails to explicitly teach generate an indicator including information on 
a header for a destination address. 

69. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an indicator including information on a header for a destination address) of 1 byte 
which indicates the beginning of data in that buffer, and a total message count field 
(FIG. 3A) (an indicator including information on a header for a destination address) of 2 
bytes which gives a number of bytes used in a message (generate an indicator 
including information on a header for a destination address). 

70. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
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execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

71 . Hassan-Ali fails to teach a plurality of the indicators generated for a plurality of 
the destination addresses indicate a same descriptor identifying a packet entry to be 
provided for a plurality of the destination addresses for which the plurality of indicators 
are generated. 

72. Roy teaches in column 4, line 54 to column 5, line 24, and in FIGS. 1 and 2, each 
word in a data element is stored in a contiguous space in shared RAM 36a (FIG. 1) so 
that the entire data element may be accessed via a single address, and at least one 
pointer is provided for each data element (multiple pointers if the data element is to be 
multicast), and the pointers are stored as a plurality of link lists in another location of 
shared RAM, and pointers of different link lists can point to the same data element; i.e., 
a single data element may be in multiple queues (a plurality of the indicators generated 
for a plurality of the destination addresses indicate a same descriptor identifying a 
packet entry to be provided for a plurality of the destination addresses for which the 
plurality of indicators are generated). 

73. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Roy with the teachings of Hassan-Ali in view of 
Verplanken since Roy provides a method for managing multiple ATM queues in a 
common memory, which supports multicasting, which makes efficient use of memory, 
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and which is easily implemented (see Roy, column 2, lines 3-37), which can be 
introduced into the teachings of Hassan-Ali in view of Verplanken to allow efficient 
usage of memory when multicasting in an ATM network and ensure reduced memory 
management complexity. 

74. In regard to Claim 14, Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 
5, a linked buffer 510 (FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf 
and root flow index values, and a pointer location portion 514B (a descriptor) containing 
pointers to a cell memory locations 516-1 through 516-K (FIG. 5) (a descriptor is 
generated for each packet entry including a payload), where root cells are stored, or 
written to, cell memory locations using a root index, starting with the head root cell and 
additional root flow cells as they are enqueued for a MC (multicast) service (a descriptor 
is generated for each packet entry including a payload). 

75. Hassan-Ali teaches in column 1 1 , lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5), and where a linked buffer 510 (FIG. 5) includes an 
index portion 51 4A (FIG. 5) associated with a pointer location portion 51 4B (a 
descriptor) and relating to the leaf and root flow index values (an indicator is generated 
for a descriptor and a destination address to which a payload in a packet entry 
addressed by a descriptor is transmitted). 
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76. Hassan-Ali fails to teach a payload is written to multiple packet entries in a 
packet memory. 

77. Verplanken teaches in column 12, lines 37-39, and in FIG. 9, two data buffers 

(1 0) and (1 1 ) (FIG. 9) which are stored in a data store represent a message of a user (a 
payload is written to multiple packet entries in a packet memory). 

78. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

79. In regard to Claim 15, as discussed in the rejection of Claim 13, Hassan-Ali in 
view of Verplanken and Roy teaches a destination address, and an indicator for a 
destination address, and an indicator corresponding to a descriptor addressing an entry 
in a packet memory including payload data for a destination address. 

80. Hassan-Ali fails to teach a next handle in indicators for a destination address to 
point to an indicator corresponding to a next entry in a packet memory including further 
payload data for a destination address. 

81 . Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (DCB) (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) 
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comprises a next buffer address field (a next handle in a an indicator) of 2 bytes, where 
this field is used to chain the DCBs, and then their associated data buffers (a next entry 
in a packet memory including further payload data for a destination address), in a user 
queue, where then the chained buffers form a message (a next handle in indicators for 
a destination address to point to an indicator corresponding to a next entry in a packet 
memory including further payload data for a destination address). 

82. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

83. In regard to Claim 16, Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 
5, a linked buffer 510 (FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf 
and root flow index values, and a pointer location portion 514B (a descriptor) containing 
pointers to a cell memory locations 516-1 through 516-K (FIG. 5) (a payload is written to 
a packet entry in a packet memory), where root cells are stored, or written to, cell 
memory locations using a root index, starting with the head root cell and additional root 
flow cells as they are enqueued for a MC (multicast) service (a payload is written to a 
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packet entry in a packet memory, a descriptor is generated for a packet entry including 
a payload). 

84. Hassan-Ali teaches in column 1 1 , lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5), and where a linked buffer 510 (FIG. 5) includes an 
index portion 51 4A (FIG. 5) relating to the leaf flow index values (a destination address 
to which a payload in a packet entry addresses by a descriptor is transmitted) (an 
indicator is generated for a destination address to which a payload in a packet entry 
addressed by a descriptor is transmitted). 

85. In regard to Claim 17, as discussed in the rejection of Claim 1, Hassan-Ali in 
view of Verplankenm teaches a generated indicator. 

86. Hassan-Ali fails to teach a handle for each generated indicator addressing an 
indicator in a queue. 

87. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-39 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' (an indicator in a 
queue), and associated to direct control blocks (DCB) (12) (indicator) and (13) (FIG. 5), 
there are indirect control blocks (ICB) (14), (15) and (16) (FIG. 5) (handles) which point 
to the original control block (12) (FIG. 5) (indicator) via the MCCB pointer field 
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represented by darts (1 4-1 ), (1 5-1 ) and (1 6-1 ) (FIG. 5) (addressing an indicator) (a 
handle for each generated indicator addressing an indicator in a queue). 

88. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

89. In regard to Claim 18, as discussed in the rejection of Claim 1, Hassan-Ali in 
view of Verplanken and Roy teaches a destination address and an indicator associated 
with a destination address, a header for a destination address, payload from an entry in 
a packet memory associated with an indicator and a header for a destination address. 

90. Hassan-Ali teaches in column 9, lines 12-16, and in FIG. 1 and FIG. 4, a 
multicast (MC) flow arrangement (FIG. 4) where a root flow entering an ATM 
environment, e.g., the ATM switch fabric of the access node 100 shown in FIG. 1, is 
transmitted to a plurality of egress interfaces using a corresponding number of leaf flows 
(transmitting a payload and a header). 

91 . Hassan-Ali fails to teach using information on a header for a destination address 
in an indicator to access a message. 
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92. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an indicator including information on a header for a destination address) of 1 byte 
which indicates the beginning of data in that buffer, and a total message count field 
(FIG. 3A) (an indicator including information on a header for a destination address) of 2 
bytes which gives a number of bytes used in a message (using information on a header 
for a destination address in an indicator to access a message). 

93. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

94. In regard to Claim 19, as discussed in the rejection of Claim 13, Hassan-Ali in 
view of Verplanken and Roy teaches a destination address, a header for a destination 
address, accessing a header for a destination address from an entry in a packet 
memory addressed by a descriptor identified in an indicator for a destination address. 

95. Hassan-Ali teaches in column 9, lines 12-16, and in FIG. 1 and FIG. 4, a 
multicast (MC) flow arrangement (FIG. 4) where a root flow entering an ATM 
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environment, e.g., the ATM switch fabric of the access node 100 shown in FIG. 1, is 
transmitted to a plurality of egress interfaces using a corresponding number of leaf flows 
(transmitting, for each destination address, a payload from an entry in a packet memory 
and a accessed header for a destination address). 

96. Hassan-Ali fails to teach using, for each destination address, a message length 
and offset from an indicator for a destination address to access a header for a 
destination address from an entry in a packet memory. 

97. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an offset from an indicator) of 1 byte which indicates the beginning of data in that 
buffer, and a total message count field (FIG. 3A) of 2 bytes which gives a number of 
bytes used in a message (a message length from an indicator) (using, for each 
destination address, a message length and offset from an indicator for a destination 
address to access a header for a destination address from an entry in a packet 
memory). 

98. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
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multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

99. In regard to Claim 20, as discussed in the rejection of Claim 1 3, Hassan-Ali in 
view of Verplanken and Roy teaches a generated header and a destination address for 
which an indicator is generated. 

1 00. Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 5, a linked buffer 51 0 
(FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf and root flow index 
values, and a pointer location portion 51 4B containing pointers to a cell memory 
locations 516-1 through 516-K (FIG. 5), where root cells (header and payload) are 
stored, or written to, cell memory locations (entry in a packet memory) using a root 
index, starting with the head root cell and additional root flow cells as they are 
enqueued for a MC (multicast) service (writing headers to each entry in a packet 
memory including packet payload). 

101 . Hassan-Ali fails to teach information on a header for a destination address in an 
indicator for a destination address includes a message length and offset used to extract 
a message from an entry in a packet memory for a destination address for which an 
indicator is generated. 

102. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(offset) of 1 byte which indicates the beginning of data in that buffer, and a total 
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message count field (FIG. 3A) (message length) of 2 bytes which gives a number of 
bytes used in a message (message length) (information on a header for a destination 
address in an indicator for a destination address includes a message length and offset 
used to extract a message from an entry in a packet memory for a destination address 
for which an indicator is generated). 

1 03. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

1 04. In regard to Claim 21 , as discussed in the rejection of Claim 1 3, Hassan-Ali in 
view of Verplanken and Roy teaches a payload and an entry in a packet memory 
addresses by a descriptor identified in an indicator for a destination address. 

105. Hassan-Ali fails to teach information on a header for a destination address length 
and message offset used to extract a message from an entry for a destination address 
for which an indicator is generated, and using, for each destination address, a message 
length and offset in an indicator for a destination address to access a message for a 
destination address from an entry in a packet memory. 
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106. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an offset from an indicator) of 1 byte which indicates the beginning of data in that 
buffer, and a total message count field (FIG. 3A) of 2 bytes which gives a number of 
bytes used in a message (a message length from an indicator) (information on a header 
for a destination address length and message offset used to extract a message from an 
entry for a destination address for which an indicator is generated, and using, for each 
destination address, a message length and offset in an indicator for a destination 
address to access a message for a destination address from an entry in a packet 
memory). 

1 07. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

1 08. In regard to Claim 22, as discussed in the rejection of Claim 1 3, Hassan-Ali in 
view of Verplanken and Roy teaches an indicator for a destination address. 
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1 09. Hassan-Ali fails to teach writing to a local memory a handle for a destination 
address addressing an indicator, queuing indicators corresponding to handles in an 
output queue to a packet queue. 

110. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-39 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' from FDQCB 
(queuing indicators in an output queue to a packet queue), and associated to direct 
control blocks (DCB) (12) (indicator) and (13) (FIG. 5), there are indirect control blocks 
(ICB) (1 4), (1 5) and (1 6) (FIG. 5) (handles) which point to the original control block (1 2) 
(FIG. 5) (indicator) via the MCCB pointer field represented by darts (1 4-1 ), (1 5-1 ) and 
(16-1) (FIG. 5) (indicators corresponding to handles) (writing to a local memory a handle 
for a destination address addressing an indicator, queuing indicators corresponding to 
handles in an output queue to a packet queue). 

111. Hassan-Ali fails to teach writing handles in local memory to an output queue. 

112. Verplanken teaches in column 8, lines 58-60, a next buffer address in an indirect 
control block is empty except when an indirect control block (handle) is enqueued in a 
FICBQ (queue) (writing handles in local memory to an output queue). 

113. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
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multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

114. In regard to Claim 23, as discussed in the rejection of Claim 1 , Hassan-Ali in 
view of Verplanken and Roy teaches a destination packet and an indicator. 

1 1 5. Hassan-Ali fails to teach information that indicates an output queue to which a 
destination packet generated from an indicator addressed by a handle is queued. 

116. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-42 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' (an indicator in a 
queue), and data buffer (10) and (11) (a destination packet) are respectively associated 
to direct control blocks (12) and (13) (indicators), and associated to direct control blocks 
(DCB) (12) (indicator) and (13) (FIG. 5), there are indirect control blocks (ICB) (14), (15) 
and (1 6) (FIG. 5) (handles) which point to the original control block (12) (FIG. 5) 
(indicator) via the MCCB pointer field represented by darts (14-1 ), (1 5-1 ) and (1 6-1 ) 
(FIG. 5) (writing, to a local memory, information that indicates an output queue to which 
a destination packet generated from an indicator addressed by a handle is queued). 

117. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
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multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

118. In regard to Claims 24 and 25, as discussed in the rejections of Claims 1 3 and 
22, Hassan-Ali in view of Verplanken teaches writing a payload, generating headers, 
generating a descriptor, generating an indicator, writing handles to a local memory, and 
writing handles to an output queue, and indicators for a destination address. 

119. Hassan-Ali teaches in column 4, lines 50-65, and in column 9, lines 12-16, and in 
FIG. 1 and FIG. 4, an ATM switch fabric 102 (FIG. 1) (a packet processing block 
performs operations), where an overall functionality of the switch fabric 102 includes: 
policing; operation, administration and maintenance (OAM); header translation; 
queuing; scheduling and traffic shaping; and Connection Admission Control (CAC), and 
traffic to the fabric 102 is provided via a number of interfaces (operations), and FIG. 4 
depicts an exemplary multicast (MC) flow arrangement where a root flow entering an 
ATM environment, e.g., an ATM switch fabric of an access node 100 shown in FIG. 1, is 
transmitted to a plurality of egress interfaces (a transmission block) using a 
corresponding number of leaf flows (a packet processing block performs operations, a 
transmission block, circuitry comprises packet engines, where one packet engine 
executes a packet processing block and another packet engine executes a transmission 
block). 

1 20. Hassan-Ali fails to teach handles to access indicators for a destination address to 
send a message to a destination address. 
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121. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-39 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' (an indicator in a 
queue), and associated to direct control blocks (DCB) (12) (indicator) and (13) (FIG. 5), 
there are indirect control blocks (ICB) (14), (15) and (16) (FIG. 5) (handles) which point 
to the original control block (12) (FIG. 5) (indicator) via the MCCB pointer field 
represented by darts (1 4-1 ), (1 5-1 ) and (1 6-1 ) (FIG. 5) (addressing an indicator) 
(handles to access indicators for a destination address to send a message to a 
destination address). 

1 22. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

123. In regard to Claim 26, Hassan-Ali teaches in column 9, lines 20-25, and in FIG. 
4, reference numeral 402 (FIG. 4) refers to an interface that receives an ingress flow 
403 (i.e., the root) (FIG. 4) (receiving a multicast packet) that is to be scheduled for 
emission to N egress interfaces 406-1 through 406-N (FIG. 4) (a multicast packet to 
transmit to destination addresses), where an ingress flow 403 (FIG. 4) is referred to as a 
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root flow and MC (multicast) flows emitted to egress interfaces are referred to as leaf 
flows, and, in column 2, lines 51-63, where multicasting is supported in an environment, 
a single source of traffic (i.e., a root) emits cells or packets to a number of destinations 
(i.e., leaves) (transmit to destination addresses) that receive the replicated traffic 
(receive a multicast packet to transmit to destination addresses). 

1 24. Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 5, a linked buffer 51 0 
(FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf and root flow index 
values, and a pointer location portion 51 4B (a descriptor) containing pointers to a cell 
memory locations 516-1 through 516-K (FIG. 5) (a packet memory) (a packet memory, 
write a payload of a multicast packet to a packet entry in a packet memory), a descriptor 
addressing a packet entry in a packet memory including a payload to transmit to 
destination addresses), where root cells are stored, or written to, cell memory locations 
(write a payload of the multicast packet to at least one packet entry in a packet memory) 
using a root index, starting with the head root cell and additional root flow cells as they 
are enqueued for a MC (multicast) service (generating a descriptor addresses a packet 
entry in a packet memory including a payload to transmit to destination addresses, write 
a payload of the multicast packet to at least one packet entry in a packet memory). 

125. Hassan-Ali teaches in column 4, lines 50-65, and in column 9, lines 12-16, and in 
FIG. 1 and FIG. 4, an ATM switch fabric 102 (FIG. 1) (a switch fabric), where an overall 
functionality of the switch fabric 102 includes: policing; operation, administration and 
maintenance (OAM); header translation; queuing; scheduling and traffic shaping; and 
Connection Admission Control (CAC), and traffic to the fabric 102 is provided via a 
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number of interfaces (operations), and FIG. 4 depicts an exemplary multicast (MC) flow 
arrangement where a root flow entering an ATM environment, e.g., an ATM switch 
fabric of an access node 100 shown in FIG. 1, is transmitted to a plurality of egress 
interfaces (line cards coupled to a switch fabric) using a corresponding number of leaf 
flows (line cards coupled to a switch fabric, circuitry in communication with a packet 
memory and enabled to perform operations). 

126. Hassan-Ali teaches in column 1 1 , lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5), and where a linked buffer 510 (FIG. 5) includes an 
index portion 51 4A (FIG. 5) relating to the leaf and root flow index values (for a 
destination address and a descriptor) (generate, for a destination address, an indicator 
including information on a generated header for a destination address and a descriptor, 
wherein indicators for destination addresses address descriptors). 

127. Hassan-Ali fails to explicitly teach generate an indicator including information on 
a header for a destination address. 

128. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an indicator including information on a header for a destination address) of 1 byte 
which indicates the beginning of data in that buffer, and a total message count field 
(FIG. 3A) (an indicator including information on a header for a destination address) of 2 
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bytes which gives a number of bytes used in a message (generate an indicator 
including information on a header for a destination address). 

1 29. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

1 30. Hassan-Ali fails to teach a plurality of the indicators generated for a plurality of 
the destination addresses indicate a same descriptor identifying a packet entry to be 
provided for a plurality of the destination addresses for which the plurality of indicators 
are generated, and each line card includes a network processor. 

1 31 . Roy teaches in column 4, line 54 to column 5, line 24, and in FIGS. 1 and 2, each 
word in a data element is stored in a contiguous space in shared RAM 36a (FIG. 1) so 
that the entire data element may be accessed via a single address, and at least one 
pointer is provided for each data element (multiple pointers if the data element is to be 
multicast), and the pointers are stored as a plurality of link lists in another location of 
shared RAM, and pointers of different link lists can point to the same data element; i.e., 
a single data element may be in multiple queues (a plurality of the indicators generated 
for a plurality of the destination addresses indicate a same descriptor identifying a 
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packet entry to be provided for a plurality of the destination addresses for which the 
plurality of indicators are generated). 

132. Roy teaches in column 4, lines 12-42, and in FIG. 1, an ATM switch interface 12 
(FIG. 1) which processes ATM cells entering or leaving an ATM switch, and in an ATM 
switch, several of the devices 12 will be coupled to the switch 18 (FIG. 1) and UTOPIA 
interfaces will be used to couple the switch to subscriber lines and to the network, and 
device 12 has an internal bus 20 (FIG. 1) and three RISC processors 22, 24, 26 (FIG. 1) 
which are all coupled to the internal bus 20 (each line card includes a network 
processor). 

1 33. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Roy with the teachings of Hassan-Ali in view of 
Verplanken since Roy provides a method for managing multiple ATM queues in a 
common memory, which supports multicasting, which makes efficient use of memory, 
and which is easily implemented (see Roy, column 2, lines 3-37), which can be 
introduced into the teachings of Hassan-Ali in view of Verplanken to allow efficient 
usage of memory when multicasting in an ATM network and ensure reduced memory 
management complexity. 

1 34. In regard to Claim 27, Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 
5, a linked buffer 510 (FIG. 5) includes an index portion 514A (FIG. 5) relating to a leaf 
and root flow index values, and a pointer location portion 514B (a descriptor) containing 
pointers to a cell memory locations 516-1 through 516-K (FIG. 5) (a descriptor is 
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generated for each packet entry including a payload), where root cells are stored, or 
written to, cell memory locations using a root index, starting with the head root cell and 
additional root flow cells as they are enqueued for a MC (multicast) service (a descriptor 
is generated for each packet entry including a payload). 

135. Hassan-Ali teaches in column 1 1 , lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5), and where a linked buffer 510 (FIG. 5) includes an 
index portion 51 4A (FIG. 5) associated with a pointer location portion 51 4B (a 
descriptor) and relating to the leaf and root flow index values (an indicator is generated 
for a descriptor and a destination address to which a payload in a packet entry 
addressed by a descriptor is transmitted). 

136. Hassan-Ali fails to teach a payload is written to multiple packet entries in a 
packet memory. 

137. Verplanken teaches in column 12, lines 37-39, and in FIG. 9, two data buffers 

(1 0) and (1 1 ) (FIG. 9) which are stored in a data store represent a message of a user (a 
payload is written to multiple packet entries in a packet memory). 

1 38. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
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multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

1 39. In regard to Claim 28, as discussed in the rejection of Claim 26, Hassan-Ali in 
view of Verplanken and Mamillapalli teaches a generated header and a destination 
address for which an indicator is generated. 

1 40. Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 5, a linked buffer 51 0 
(FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf and root flow index 
values, and a pointer location portion 51 4B containing pointers to a cell memory 
locations 516-1 through 516-K (FIG. 5), where root cells (header and payload) are 
stored, or written to, cell memory locations (entry in a packet memory) using a root 
index, starting with the head root cell and additional root flow cells as they are 
enqueued for a MC (multicast) service (writing headers to each entry in a packet 
memory including packet payload). 

141 . Hassan-Ali fails to teach information on a header for a destination address in an 
indicator for a destination address includes a message length and offset used to extract 
a message from an entry in a packet memory for a destination address for which an 
indicator is generated. 

142. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(offset) of 1 byte which indicates the beginning of data in that buffer, and a total 
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message count field (FIG. 3A) (message length) of 2 bytes which gives a number of 
bytes used in a message (message length) (information on a header for a destination 
address in an indicator for a destination address includes a message length and offset 
used to extract a message from an entry in a packet memory for a destination address 
for which an indicator is generated). 

1 43. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

144. In regard to Claim 29, Hassan-Ali teaches in column 9, lines 20-25, and in FIG. 
4, reference numeral 402 (FIG. 4) refers to an interface that receives an ingress flow 
403 (i.e., the root) (FIG. 4) (receiving a multicast packet) that is to be scheduled for 
emission to N egress interfaces 406-1 through 406-N (FIG. 4) (a multicast packet to 
transmit to destination addresses), where an ingress flow 403 (FIG. 4) is referred to as a 
root flow and MC (multicast) flows emitted to egress interfaces are referred to as leaf 
flows, and, in column 2, lines 51-63, where multicasting is supported in an environment, 
a single source of traffic (i.e., a root) emits cells or packets to a number of destinations 
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(i.e., leaves) (transmit to destination addresses) that receive the replicated traffic 
(receiving a multicast packet to transmit to destination addresses). 

1 45. Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 5, a linked buffer 51 0 
(FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf and root flow index 
values, and a pointer location portion 51 4B (a descriptor) containing pointers to a cell 
memory locations 516-1 through 516-K (FIG. 5) (a descriptor addressing a packet entry 
in a packet memory including a payload to transmit to destination addresses), where 
root cells are stored, or written to, cell memory locations (writing a payload of the 
multicast packet to at least one packet entry in a packet memory) using a root index, 
starting with the head root cell and additional root flow cells as they are enqueued for a 
MC (multicast) service (generating a descriptor addresses a packet entry in a packet 
memory including a payload to transmit to destination addresses, writing a payload of 
the multicast packet to at least one packet entry in a packet memory). 

146. Hassan-Ali teaches in column 1 1 , lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5) (generating headers for destination addresses), 
and where a linked buffer 510 (FIG. 5) includes an index portion 51 4A (FIG. 5) relating 
to the leaf and root flow index values (for a destination address and a descriptor) 
(generating headers for destination addresses, and generating, for a destination 
address, an indicator including information on a generated header for a destination 
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address and a descriptor, wherein indicators for destination addresses address 
descriptors). 

147. Hassan-Ali fails to explicitly teach generating an indicator including information 
on a header for a destination address. 

148. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an indicator including information on a header for a destination address) of 1 byte 
which indicates the beginning of data in that buffer, and a total message count field 
(FIG. 3A) (an indicator including information on a header for a destination address) of 2 
bytes which gives a number of bytes used in a message (generating an indicator 
including information on a header for a destination address). 

1 49. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

1 50. Hassan-Ali fails to teach a plurality of the indicators generated for a plurality of 
the destination addresses indicate a same descriptor identifying a packet entry to be 
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provided for a plurality of the destination addresses for which the plurality of indicators 
are generated. 

1 51 . Roy teaches in column 4, line 54 to column 5, line 24, and in FIGS. 1 and 2, each 
word in a data element is stored in a contiguous space in shared RAM 36a (FIG. 1) so 
that the entire data element may be accessed via a single address, and at least one 
pointer is provided for each data element (multiple pointers if the data element is to be 
multicast), and the pointers are stored as a plurality of link lists in another location of 
shared RAM, and pointers of different link lists can point to the same data element; i.e., 
a single data element may be in multiple queues (a plurality of the indicators generated 
for a plurality of the destination addresses indicate a same descriptor identifying a 
packet entry to be provided for a plurality of the destination addresses for which the 
plurality of indicators are generated). 

1 52. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teachings of Roy with the teachings of Hassan-Ali in view of 
Verplanken since Roy provides a method for managing multiple ATM queues in a 
common memory, which supports multicasting, which makes efficient use of memory, 
and which is easily implemented (see Roy, column 2, lines 3-37), which can be 
introduced into the teachings of Hassan-Ali in view of Verplanken to allow efficient 
usage of memory when multicasting in an ATM network and ensure reduced memory 
management complexity. 
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1 53. In regard to Claim 30, Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 
5, a linked buffer 510 (FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf 
and root flow index values, and a pointer location portion 514B (a descriptor) containing 
pointers to a cell memory locations 516-1 through 516-K (FIG. 5) (a descriptor is 
generated for each packet entry including a payload), where root cells are stored, or 
written to, cell memory locations using a root index, starting with the head root cell and 
additional root flow cells as they are enqueued for a MC (multicast) service (a descriptor 
is generated for each packet entry including a payload). 

154. Hassan-Ali teaches in column 1 1 , lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
in the head/tail memory 502 (FIG. 5), and where a linked buffer 510 (FIG. 5) includes an 
index portion 51 4A (FIG. 5) associated with a pointer location portion 51 4B (a 
descriptor) and relating to the leaf and root flow index values (an indicator is generated 
for a descriptor and a destination address to which a payload in a packet entry 
addressed by a descriptor is transmitted). 

155. Hassan-Ali fails to teach a payload is written to multiple packet entries in a 
packet memory. 

156. Verplanken teaches in column 12, lines 37-39, and in FIG. 9, two data buffers 

(1 0) and (1 1 ) (FIG. 9) which are stored in a data store represent a message of a user (a 
payload is written to multiple packet entries in a packet memory). 
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1 57. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

1 58. In regard to Claim 31 , as discussed in the rejection of Claim 29, Hassan-Ali in 
view of Verplanken teaches a destination address, and an indicator for a destination 
address, and an indicator corresponding to a descriptor addressing an entry in a packet 
memory including payload data for a destination address. 

159. Hassan-Ali fails to teach a next handle in indicators for a destination address to 
point to an indicator corresponding to a next entry in a packet memory including further 
payload data for a destination address. 

160. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (DCB) (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) 
comprises a next buffer address field (a next handle in a an indicator) of 2 bytes, where 
this field is used to chain the DCBs, and then their associated data buffers (a next entry 
in a packet memory including further payload data for a destination address), in a user 
queue, where then the chained buffers form a message (a next handle in indicators for 
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a destination address to point to an indicator corresponding to a next entry in a packet 
memory including further payload data for a destination address). 

161. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

1 62. In regard to Claim 32, Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 
5, a linked buffer 510 (FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf 
and root flow index values, and a pointer location portion 514B (a descriptor) containing 
pointers to a cell memory locations 516-1 through 516-K (FIG. 5) (a payload is written to 
a packet entry in a packet memory), where root cells are stored, or written to, cell 
memory locations using a root index, starting with the head root cell and additional root 
flow cells as they are enqueued for a MC (multicast) service (a payload is written to a 
packet entry in a packet memory, a descriptor is generated for a packet entry including 

a payload). 

163. Hassan-Ali teaches in column 1 1 , lines 25-28 and 44-48, and in FIG. 4 and FIG. 
5, leaf index values 410-1 through 410-N (FIG. 5) (an indicator) correspond to the N leaf 
flows (destination address) associated with the root flow 403 (FIG. 4) and are initialized 
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in the head/tail memory 502 (FIG. 5), and where a linked buffer 510 (FIG. 5) includes an 
index portion 51 4A (FIG. 5) relating to the leaf flow index values (a destination address 
to which a payload in a packet entry addresses by a descriptor is transmitted) (an 
indicator is generated for a destination address to which a payload in a packet entry 
addressed by a descriptor is transmitted). 

164. In regard to Claim 33, as discussed in the rejection of Claim 29, Hassan-Ali in 
view of Verplankenm teaches a generated indicator. 

165. Hassan-Ali fails to teach a handle for each generated indicator addressing an 
indicator in a queue. 

166. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-39 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' (an indicator in a 
queue), and associated to direct control blocks (DCB) (12) (indicator) and (13) (FIG. 5), 
there are indirect control blocks (ICB) (14), (15) and (16) (FIG. 5) (handles) which point 
to the original control block (12) (FIG. 5) (indicator) via the MCCB pointer field 
represented by darts (1 4-1 ), (1 5-1 ) and (1 6-1 ) (FIG. 5) (addressing an indicator) (a 
handle for each generated indicator addressing an indicator in a queue). 

1 67. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
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also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

1 68. In regard to Claim 34, as discussed in the rejection of Claim 29, Hassan-Ali in 
view of Verplanken teaches a destination address and an indicator associated with a 
destination address, a header for a destination address, payload from an entry in a 
packet memory associated with an indicator and a header for a destination address. 

169. Hassan-Ali teaches in column 9, lines 12-16, and in FIG. 1 and FIG. 4, a 
multicast (MC) flow arrangement (FIG. 4) where a root flow entering an ATM 
environment, e.g., the ATM switch fabric of the access node 100 shown in FIG. 1, is 
transmitted to a plurality of egress interfaces using a corresponding number of leaf flows 
(transmitting a payload and a header). 

1 70. Hassan-Ali fails to teach using information on a header for a destination address 
in an indicator to access a message. 

1 71 . Verplanken teaches in column 7, lines 1 -8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an indicator including information on a header for a destination address) of 1 byte 
which indicates the beginning of data in that buffer, and a total message count field 
(FIG. 3A) (an indicator including information on a header for a destination address) of 2 
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bytes which gives a number of bytes used in a message (using information on a header 
for a destination address in an indicator to access a message). 

1 72. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

173. In regard to Claim 35, as discussed in the rejection of Claim 29, Hassan-Ali in 
view of Verplanken teaches a destination address, a header for a destination address, 
accessing a header for a destination address from an entry in a packet memory 
addressed by a descriptor identified in an indicator for a destination address. 

174. Hassan-Ali teaches in column 9, lines 12-16, and in FIG. 1 and FIG. 4, a 
multicast (MC) flow arrangement (FIG. 4) where a root flow entering an ATM 
environment, e.g., the ATM switch fabric of the access node 100 shown in FIG. 1, is 
transmitted to a plurality of egress interfaces using a corresponding number of leaf flows 
(transmitting, for each destination address, a payload from an entry in a packet memory 
and a accessed header for a destination address). 
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175. Hassan-Ali fails to teach using, for each destination address, a message length 
and offset from an indicator for a destination address to access a header for a 
destination address from an entry in a packet memory. 

176. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an offset from an indicator) of 1 byte which indicates the beginning of data in that 
buffer, and a total message count field (FIG. 3A) of 2 bytes which gives a number of 
bytes used in a message (a message length from an indicator) (using, for each 
destination address, a message length and offset from an indicator for a destination 
address to access a header for a destination address from an entry in a packet 
memory). 

1 77. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 
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1 78. In regard to Claim 36, as discussed in the rejection of Claim 29, Hassan-Ali in 
view of Verplanken teaches a generated header and a destination address for which an 
indicator is generated. 

1 79. Hassan-Ali teaches in column 1 1 , lines 44-48, and in FIG. 5, a linked buffer 51 0 
(FIG. 5) includes an index portion 51 4A (FIG. 5) relating to a leaf and root flow index 
values, and a pointer location portion 51 4B containing pointers to a cell memory 
locations 516-1 through 516-K (FIG. 5), where root cells (header and payload) are 
stored, or written to, cell memory locations (entry in a packet memory) using a root 
index, starting with the head root cell and additional root flow cells as they are 
enqueued for a MC (multicast) service (writing headers to each entry in a packet 
memory including packet payload). 

1 80. Hassan-Ali fails to teach information on a header for a destination address in an 
indicator for a destination address includes a message length and offset used to extract 
a message from an entry in a packet memory for a destination address for which an 
indicator is generated. 

181. Verplanken teaches in column 7, lines 1 -8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(offset) of 1 byte which indicates the beginning of data in that buffer, and a total 
message count field (FIG. 3A) (message length) of 2 bytes which gives a number of 
bytes used in a message (message length) (information on a header for a destination 
address in an indicator for a destination address includes a message length and offset 
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used to extract a message from an entry in a packet memory for a destination address 
for which an indicator is generated). 

1 82. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

183. In regard to Claim 37, as discussed in the rejection of Claim 29, Hassan-Ali in 
view of Verplanken teaches a payload and an entry in a packet memory addresses by a 
descriptor identified in an indicator for a destination address. 

1 84. Hassan-Ali fails to teach information on a header for a destination address length 
and message offset used to extract a message from an entry for a destination address 
for which an indicator is generated, and using, for each destination address, a message 
length and offset in an indicator for a destination address to access a message for a 
destination address from an entry in a packet memory. 

185. Verplanken teaches in column 7, lines 1-8, 20-21 and 33-34, FIG. 3A and FIG. 9, 
a direct control block (FIG. 3A, and items 12 and 13 in FIG. 9) (an indicator) comprises 
a buffer chaining control block BCCB (FIG. 3A), which contains an offset field (FIG. 3A) 
(an offset from an indicator) of 1 byte which indicates the beginning of data in that 
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buffer, and a total message count field (FIG. 3A) of 2 bytes which gives a number of 
bytes used in a message (a message length from an indicator) (information on a header 
for a destination address length and message offset used to extract a message from an 
entry for a destination address for which an indicator is generated, and using, for each 
destination address, a message length and offset in an indicator for a destination 
address to access a message for a destination address from an entry in a packet 
memory). 

1 86. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

187. In regard to Claim 38, as discussed in the rejection of Claim 129, Hassan-Ali in 
view of Verplanken teaches an indicator for a destination address. 

188. Hassan-Ali fails to teach writing to a local memory a handle for a destination 
address addressing an indicator, queuing indicators corresponding to handles in an 
output queue to a packet queue. 

189. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-39 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
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(direct control blocks) whose duplication fields store the number '0' from FDQCB 
(queuing indicators in an output queue to a packet queue), and associated to direct 
control blocks (DCB) (12) (indicator) and (13) (FIG. 5), there are indirect control blocks 
(ICB) (1 4), (1 5) and (1 6) (FIG. 5) (handles) which point to the original control block (1 2) 
(FIG. 5) (indicator) via the MCCB pointer field represented by darts (14-1), (15-1) and 
(16-1) (FIG. 5) (indicators corresponding to handles) (writing to a local memory a handle 
for a destination address addressing an indicator, queuing indicators corresponding to 
handles in an output queue to a packet queue). 

190. Hassan-Ali fails to teach writing handles in local memory to an output queue. 

1 91 . Verplanken teaches in column 8, lines 58-60, a next buffer address in an indirect 
control block is empty except when an indirect control block (handle) is enqueued in a 
FICBQ (queue) (writing handles in local memory to an output queue). 

1 92. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

193. In regard to Claim 39, as discussed in the rejection of Claim 29, Hassan-Ali in 
view of Verplanken teaches a destination packet and an indicator. 
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194. Hassan-Ali fails to teach information that indicates an output queue to which a 
destination packet generated from an indicator addressed by a handle is queued. 

195. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-42 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' (an indicator in a 
queue), and data buffer (10) and (11) (a destination packet) are respectively associated 
to direct control blocks (12) and (13) (indicators), and associated to direct control blocks 
(DCB) (12) (indicator) and (13) (FIG. 5), there are indirect control blocks (ICB) (14), (15) 
and (1 6) (FIG. 5) (handles) which point to the original control block (12) (FIG. 5) 
(indicator) via the MCCB pointer field represented by darts (14-1 ), (1 5-1 ) and (16-1) 
(FIG. 5) (writing, to a local memory, information that indicates an output queue to which 
a destination packet generated from an indicator addressed by a handle is queued). 

1 96. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 

197. In regard to Claim 40, as discussed in the rejections of Claims 29 and 38, 
Hassan-Ali in view of Verplanken teaches writing a payload, generating headers, 
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generating a descriptor, generating an indicator, writing handles to a local memory, and 
writing handles to an output queue, and indicators for a destination address. 

198. Hassan-Ali teaches in column 4, lines 50-65, and in column 9, lines 12-16, and in 
FIG. 1 and FIG. 4, an ATM switch fabric 102 (FIG. 1) (a packet processing block 
performs operations), where an overall functionality of the switch fabric 102 includes: 
policing; operation, administration and maintenance (OAM); header translation; 
queuing; scheduling and traffic shaping; and Connection Admission Control (CAC), and 
traffic to the fabric 102 is provided via a number of interfaces (operations), and FIG. 4 
depicts an exemplary multicast (MC) flow arrangement where a root flow entering an 
ATM environment, e.g., an ATM switch fabric of an access node 100 shown in FIG. 1 , is 
transmitted to a plurality of egress interfaces (a transmission block) using a 
corresponding number of leaf flows (a packet processing block performs operations, a 
transmission block). 

1 99. Hassan-Ali fails to teach handles to access indicators for a destination address to 
send a message to a destination address. 

200. Verplanken teaches in column 8, lines 3-5, and in column 12, lines 37-39 and 50- 
56, and in FIG. 9, a free direct control block queue (FDCBQ) gathers all free DCBs 
(direct control blocks) whose duplication fields store the number '0' (an indicator in a 
queue), and associated to direct control blocks (DCB) (12) (indicator) and (13) (FIG. 5), 
there are indirect control blocks (ICB) (14), (15) and (16) (FIG. 5) (handles) which point 
to the original control block (12) (FIG. 5) (indicator) via the MCCB pointer field 
represented by darts (14-1), (15-1) and (16-1) (FIG. 5) (addressing an indicator) 



Application/Control Number: 10/567,001 Page 61 

Art Unit: 2477 

(handles to access indicators for a destination address to send a message to a 
destination address). 

201 . It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the invention of Verplanken with the invention of Hassan-Ali since 
Verplanken a method for improving the performance of multicasting by avoiding to 
execution of useless operations of re-writing and re-deleting the multicast data, and that 
also save the memory space in the data storage, which can be introduced into the 
multicasting system of Hassan-Ali to aid in reducing unnecessary memory operations 
and to aid in more efficient usage of limited memory. 



Response to Arguments 
I. Arguments for Claim Rejection under 35 USC § 103 

202. Applicant's arguments filed 03/03/2010 have been fully considered but they are 
not persuasive. The argument that the Examiner has not cited or shown where Hassan 
teaches that for each destination address, there is an indicator having information on a 
pointer 51 4B, is not persuasive. A leaf flow in Hassan is directly related to a destination 
address, and a leaf index value is of a leaf flow is substantively the same as an 
indicator. As presented in the rejections, Verplanken teaches an indicator having 
information. 

203. The argument that although the cited Verplanken discusses information 
maintained for a message, this does not teach generating an indicator for each 
destination address having information on a generated header for the destination 



Application/Control Number: 10/567,001 Page 62 

Art Unit: 2477 

address, is not persuasive. A message contains a header, and Verplanken doesn't 
teach that a message doesn't contain overhead or a header, and the ATM cells of 
Hassan contain headers. 

204. Applicant's arguments with respect to claims 1 , 13, 26 and 29 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

205. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

206. Zhou et al. (Patent No.: US 6,310,879 B1), column 5, lines 23-32, and FIG. 1 . 

207. Hasegawa (Patent No.: US 6,850,522 B2), FIGS. 1 , 3, 4, 1 1 , and 1 3, and 

relevant text. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOSHUA SMITH whose telephone number is 571-270- 
1826. The examiner can normally be reached on Monday-Friday, 10:30am-7pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chirag Shah can be reached on 571-272-3144. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/567,001 Page 63 

Art Unit: 2477 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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